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All participants (applicant, applicant's representative, PTO personnel): 



(1 ) Kim M. Lewis (examiner) , (3) , 

(2) Jeffrey Kaden (attorney) . (4) . 

Date of Interview: 19 January 2005 . 

Type: a)l3 Telephonic b)n Video Conference 

c)n Personal [copy given to: !)□ applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)n Yes e)n No. 

If Yes, brief description: . 

Claim(s) discussed: N/A . 

Identification of prior art discussed: see ttie attached slieets . 

Agreement with respect to the claims f)l3 was reached. g)n was not reached. h)n N/A. 



Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: Agreement was readied witti respect to ttie term porosity in tlie specification and 
claims in order to be consistent with the units used . 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713,04). If a reply to the last Office action has already been filed. APPLICANT IS 
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY 
FORM, WHICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See 
Summary of Record of Interview requirements on reverse side or on attached sheet. 



Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 
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Summary of Record of Interview Requirements 



Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 

A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An inten/iew does not remove the necessity for reply to Office action as specified in §§ 1 .1 1 1 , 1 .135. (35 U.S.C. 132) 

37 CFR §1 .2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 



The action of the Patent and Trademarl< Office cannot be based exclusively on the written record In the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 81 2.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview Is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal Interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference Interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the Interview rather than with the next official communication. 

The Form provides for recordation of the following information: 

- Application Number (Series Code and Serial Number) 

- Name of applicant 

- Name of examiner 

- Date of interview 

- Type of interview (telephonic, video-conference, or personal) 

- Name of partjclpant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 

- An indication whether or not an exhibit was shown or a demonstration conducted 

- An identification of the specific prior art discussed 

- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the Interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the Interview 
unless It includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 

1 ) A brief description of the nature of any exhibit shown or any demonstration conducted, 

2) an identification of the claims discussed, 

3) an Identification of the specific prior art discussed, 

4) an Identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 
Interview Summary Form completed by the Examiner, 

5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The Identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 
the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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GOTTLIEB, RACKMAN & REISMAN, P.C. 
270 Madison Avenue 
New York, New York 10016-0601 
(212) 684-3900 phone 
(212) 684-3999 fax 

FACSIMILE COVER SHEET 



CONFIDENTIALITY NOTE: The information contained in this facsimile message P"^^^^^®^ ^jjf 

'o?5gSnal message to us"" at the address listed above via the United States Postal Service. We 
will reinJaurse for postage on all such returned messages. _ 



.•TO: Examiner Kim Lewis 



COMPANY: ' United States Trademark and Patent Office 



FAX NO, y ^^^-273-4796; 703-872-9306 



FROM: Jeffrey M. Kaden, Esq. [he) 



We are sending a- communication of 11 pages (including this cover sheet) Please call 
(212) 684-3900 immediately if transmission is interrupted or of poor quality. 



REF:4738/003 DATE: January 18, 2005 



Re: U.S. Patent Application Serial No.: 10/757,014 

Title: SCAB PROTECTING BANDAGE 

tour Re£. ? 4738/003) : 

Dear Examiner Lewis: 

in connection with our telephone interview of tomorrow, enclosed 
please find: ... 

1) Burlington web page identifying air porosity as measuring the volume 
of air, in cubic feet, that will pass through a fabric in one minute. 

2) Alluniforms web page identifying various fabrics — air porosity for 
these fabrics is set forth in cfm/ft» where cfm=cubic feet per minute. 

3) Test method for air permeability {air porosity) of textile fabrics -- 
air permeability/air porosity is expressed as f tVmin/f t^ . 



V Very truly yours, 
\nGOTTLIEB. RA9iaiSN-&^..^SMAN, P.C. 

Jeffrey M. Kaden 

\ \ • BEST AVA8UBLE COPY 
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Glossary of Relevant Tests by Cleanroom Market 



Pharmaceutical / Microelectronic 



1 . Suter: This test measures the ability of a woven fabric to resist hydrostatic pressure. A coverall in use ma 
be exposed to chemicals in liquid form, in which case it is important to provide a level of protection to the we 
from these chemicals. These fabrics are not liquid-proof and are not intended for use as protection against 
hazardous substances. The higher the Suter value, the better. 

-1 2. Pore Size: This test measures the average diameter of the interstices of a fabric in microns. Pore size can 
used to determine the maximum size of a particle that may pass through a cleanroom garment. Generally, th 
smaller the pore size, the better. Pore size is a good, relatively quick, measure of the filtration ability of a fabr 
but an even better test to measure the performance of a fabric in actual cleanroom usage is the Body Box te 
See "How Should Fabric Filtration be Measured?" be|oWt 

3. WVT and Air Porosity: WVT (water vapor transmission) and Air Porosity are tests that are used to meas 
the relative comfort of a fabric. WVT is the simulated measure of the amount of body moisture that will pass 
through a fabric in a 24-hour period. Air Porosity measures the volume of air, in cubic feet, that will pass thro 
a fabric in one minute. The greater the WVT and Air Porosity, the more comfortable a fabric will be; however, 
Porosity will be limited by Pore Size. 

4. Helmke Drum: This is a device used to count the number of available or releasable particles on a cleanro 
garment Particles between 0.1 • 5.0 microns are the usual size of particles on a fabric. For cleanroom 
classification of fabrics/garments, released particles equal to or greater than 0.5 microns are counted. The lo 
the count of these particles, the better. The number of particles counted by the Helmke Drum can determine I 
the fabric has been properly laundered. It can also show if the fabric is degrading. 

5. Static Decay and Surface Resistivity: These tests measure the electrical characteristics of ESD control 
fabrics for use in microelectronic environments. These fabrics are designed to provide a controlled release of 
electrical charge that will not damage sensitive circuitry. Static Decay is the speed of the charge-draining of 
materials. The faster the decay time, the better. Surface Resistivity measures the resistance of electrical flow 
over or through a fabric in ohms. The Surface Resitivity of fabrics used in ESD controlled areas should be 
between 105 - 1010 megaohms. The lower the Surface Resistivity (the closer to 105), the better a charge is 
dissipated, and the greater the ESD protection. 

6. PFE (Particle Filtration Efficiency): The PFE test proposes to measure the number of particles of a give 
size that will pass through a fabric. Because the PFE test procedure is not performed in a controlled 
environment that will expose a fabric sample to equal conditions at all times, it cannot provide repeatable res 
from different test periods. This invalidates any results that are generated from this testing. Pore size is a bet 
measure of the efficiency of a fabric to resist the penetration of particles through a fabric, and the Body Box t 
is an even superior measure. See "How should fabric filtration be measured?" below. 

7. Water Repellenc y (Spra y Test): The Spray test measures the resistance of a fabric to wetting by water. I 
especially useful to determine the effectiveness of a water repellent finish applied to a fabric. The higher the 
Spray rating, the better. 



http://www.burlingtonbarrier.com/Glossary/glossary.html 
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8. Body Box (Particle Containment Test): Body Box testing measures the relative differences between 
various cleanroom fabrics in apparel form. The test consists of a test subject performing the "March and Tou 
and the "Deep Knee Bend" activities in an enclosed clean area about the size of a telephone booth. Air is bio 
downward on the subject and released particles at 0.5 microns or greater are then counted by a laser partici 
counter. The lower the number of particles, the better the performance of the fabric/gamr^nt combination. 



Spray Room 



1 . Paint Bleed Through: The measure of paint going through the fabric. The lower the better. 



2. WVT and Air Porosity : WVT (water vapor transmission) and Air Porosity are tests that are used to meas 
the relative comfort of a fabric. WVT is the simulated measure of the amount of body moisture that will pass 
through a fabric in a 24-hour period. Air Porosity measures the volume of air. in cubic feet, that will pass thro 
a fabric in one minute. The greater the WVT and Air Porosity, the more comfortable a fabric will be; however, 
Porosity will be limited by Pore Size. 

3. Pore S ize: This test measures the average diameter of the interstices of a fabric in nnicrons. Pore size can 
used to determine the maximum size of a particle that may pass through a cleanroom garment. Generally, th 
smaller the pore size, the better. Pore size is a good, relatively quick, measure of the filtration ability of a fabr 
but an even better test to measure the performance of a fabric in actual cleanroom usage is the Body Box te 
See "How Should Fabric Filtration be Measured?" below. 



Contamination Control 



1 . Helmke Drum: This is a device used to count the number of available or releasable particles on a cleanro 

garment. Particles between 0.1 - 5.0 microns are the usual size of particles on a fabric. For cleanroom 
classificniion of fabrics/garments, released particles equal to or greater than 0.5 microns are counted. The lo 
the count of these particles, the better. The number of particles counted by the Helmke Drum can determine i 
the fabric has been properly laundered. It can also show if the fabric is degrading. 

2. Static Decay and Surfac e Resistivity: These tests measure the electrical characteristics of ESD control 
fabrics for use in microelectronic environments. These fabrics are designed to provide a controlled release of 
electrical charge that will not damage sensitive circuitry. Static Decay is the speed of the charge-draining of 
materials. The faster the decay time, the better. Surface Resistivity measures the resistance of electrical flow 
over or through a fabric in ohms. The Surface Resitivity of fabrics used in ESD controlled areas should be 
between 105 - 1010 megaohms. The lower the Surface Resistivity (the closer to 105), the better.a charge is 
dissipal'^^i. and the greater the ESD protection. 

3. WVT and Air Porosit y: WVT (water vapor transmission) and Air Porosity are tests that are used to meas 
the relative comfort of a fabric. WVT is the simulated measure of the amount of body moisture that will pass 
through a fabric in a 24-hour period. Air Porosity measures the volume of air, in cubic feet, that will pass thro 
a fabric in one minute. The greater the WVT and Air Porosity, the more comfortable a fabric will be; however, 
Porosity will be limited by Pore Size. 

How Should Fabric Filtration be Measured? 



PRE (Particle Filtration Efficiency) Is a test used to measure the number of particles of a given size that will p 
through n labrlc. The PRE test procedure is not performed in a controlled environment. Therefore, PFE testin 
has shown to not be comparable at different times/conditions and does not provide repeatable results. This 
invalidates any results generated from PRE testing. Pore size is a better measure of the size of particles that 
pass through a fabric. Pore Size measures the size of the interstices in a fabric and can be correlated with 
particle s*2e. However, the Body Box test is the best measure of the perfomnance of a fabric in actual cleanro 
usage. The Body Box test has been designed by the IEST-RP-CC-003.2 to test a fabric/garment combinatio 
The Bod" Box measures particles of specific sizes that are released as human subjects simulate routine 
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movements that may be encountered in a Cleanroom environment. The Body Box is designed to talce into 
account the different particulation rates across a variety of subjects. Burlington Barrier fabrics have been 
evaluated across a random sampling of test subjects in a Class Ml Body Box that has been certified to captu 
99,9% of ail released particles. The Ml cleanroom classification is internationally accepted as the most 
stringent test environment. 



Back to Top 
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Clean Room Fabric Chart 

Delaney Uniform Service's cleanroom garments come in various 
fabrics: 

BURLINGTON C3® 

Buriington 03® Is engineered to meet a Class 10 cleanroom's rigid 
demands for the microelectronics industry. The fabric is designed to 
guard the product against airbom particles, static disslpative 
charges, bacteria, and lint. It is made from a dense plain weave 
i 100% multifilament polyester yarn with a microengineered carbon 
fiber inter-woven into a grid pattern. 

• Air Porosity: 3.7 CFM 

• Surface Resistivity: 10 to 100 megohms 

• Static Decay: .01 Sec. 

• Chemical Resistance: equal to 100% polyester 
CHEMSTAT 909 SERIES® 

Stem & Stems CHEMSTAT 909 and 909A are two antistatic fabrics 
with a patented conductive yam that is an extruded copolymer of 
polyester and cartoon that is impervious to industrial laundering in 
excess of 300 washings. CHEMSTAT 909A is a tighter version of the 
CHEMSTAT 909 material for use in Class-10 cleanrooms. Both are 
100% DACRON polyester fabrics employing the patented raised grid 
conductive fiber for static dissipation. 

• 100% Polyester: 3 oz/sq. yd. 

• Weight: 3.00 oz/sq. yd. 

• Air Porosity: 909A - less than 1.0 CFM/FP ; 909 - 14.0 CFM/FP 

• Static Decay: 0.5 sec 

CHEMSTAT 919 SERIES® 

Stem & Stems CHEMSTAT 919 is composed of 100% multifilament 
NOMEX, an inherently flame retardent material with the same 
patented conductive grid as 909/909A. 

• Weight: 5.00 oz/sq. yd. 

• Air Porosity: 10.0 CFM/FT» 

• Static Decay: 0.15 sec 

CHEMSTAT 949 SERIES® 

Stem & Stems CHEMSTAT 949 is a general purpose gamnent fabric 
designed for those cleanrooms or assembly areas where static is a 
primary concem but microcontamination is not. Aside from its use as 
a primary cleanroom garment is is also suited for use in building 
suits. 

• Weight: 3.30 oz/sq. yd. 
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. • Air Porosity: 25.0 CFM/FP 

• Static Decay: 0.02 sec 

HERRINGBONE & TAFFETA POLYESTERS 

DuPont's 100% Dacron polyester yam is woven into both taffeta and 
herringbone weaves. Taffeta fabric is constmcted in a plain weave 
while herringbone is a heavier broken-twill weave that produces a 
balanced zigzag effect. Both serve in many cleanroom and 
peripheral area applications as an effective barrier for airbom 
particles and bacteria filtration. 

• 100% Dacron polyester Taffeta 2.58 ozJ sq. yd.- Herringbone 
4.3 oz/sq yd 

• Excellent resistance to acids and ailcalies 

• Extremely limited tinting 

• High resistance to sagging 



HIGH DENSITY TAFFETA 

High Density Taffeta is a 100% polyester multifilament plain weave 
fabric. It was developed to provide long lasting bamer protection for 
fluid, bacteria, and particle penetration. Being lightweight and 
breathable ensures the technician's comfort in a Class 10 cleanroom. 

• '100% polyester: 3 oz/ sq. yd. 
t Air Porosity: 1.56 CFM 

• Bacteria Filtration: 100% resistant 

• Spray Rating: 100% 



INTEGRITY 1600® 

INTEGRITY 1600® Precision Fabrics INTEGRITY 1600 is a densely 
woven filament DACRON polyester fabric containing an ESD stripe. 
INTEGRITY 1600 is designed for use as building suits worn in 
conjunction with the Integrity barrier fabrics. The fabric is treated with 
a durable antimicrobial and soil releasing finish for easy care. 

• Weight: 2.65 oz/sq. yd. 

• Air Porosity: 33 CFM/FP 

• Mean Pore Size: 30 microns 

• Static Decay Warp : -1-0.12 sec 0.04 sec 

• Fill:.n/a 



INTEGRITY 1700® 

INTEGRITY 1700® Precision Fabrics INTEGRITY 1700" was 
developed to be the highest performing economical choice for less 
critical environments requiring a grid fabric. Integrity 1 700" is 
manufactured using a proprietary process resulting in the lightest and 
most uniform fabric in its class. 

• Weight: 2.60 oz/sq. yd. 

• Air Porosity: less than 1.0 CFM/FP 

• Mean Pore Size: 8 microns 

• Static Decay: Warp: - -i-O.OI sec -0.01 sec 

• Flll:n/a 



INTEGRITY 1800® 

INTEGRITY 1800® ; Precision Fabrics INTEGRITY 1800" is a 
densely woven filament DACRON polyester striped fabric designed 
to meet the quality and performance standards demanded by the 
protective apparel industry. This product is highly fluid repellent and 
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also contains a durable antimicrobial compound. 

• Weight: 2.67 02/sq. yd. 

• Air Porosity: less than 1.0 CFM/FP 

• Mean Pore Size: 2 microns 

• Static Decay: Warp * -t-O.OI sec -0.01 sec 

• Fill:n/a 



INTEGRITY 2000® 

INTEGRITY 2000® Precision Fabrics INTEGRITY 2000"is a densely 
woven filament DACRON polyester grid fabric designed to meet the 
quality and performance standards demanded by the protective 
apparel industry. Jhis product is highly fluid repellent and also 
contains a durable antimicrobial compound. 

• Weight: 2.77 oz/sq. yd. 

• Air Porosity: less than 1.0 CFM/FT» 

• Mean Pore Size: 1 micron. 

• Static Decay: Warp -t-O.OI sec -0.01 sec 

• Fill: +0.01 sec -0.01 sec 



SELGUARD II BY TEIJINSELGUARD® 

Teijinselguard Selguard II® is a highly functional Class 100 
cleanroom fabric which offers both excellent particulate control and 
antistatic perfomnance without compromising employee comfort. This 
non-linting fabric is a continous filament, 100% polyester twill with 
electrically conductive fibers sleeved in polyester and integrally 
woven into a grid design. 

• 100% polyester: 3.25 oz/sq. yd. 

• Air Porosity: 34.5 CFM 

• Surface Resistivity: Warp - 18 mohms/sq.. Weft - 8.7 mohms/sq 

• Static Decay: .01 sec 

• Chemical resistanceiequal to 100% Polyester 



SELGUARD 110® by TEIJINSELGUARD 

Teijinselguard Selguard 110 is a 100% polyester plain-weave fabric 
with a grid pattern of nylon electro-conductive yam. Worn only as an 
undergarment, this Cleanroom-acceptable fabric is lightweight, soft, 
and extremely comfortable.* 

• 100% polyester: 1.7 ozl sq. yd. 

• Air Porosity: 19.3 CFM 

• Surface Resistivity: 30 mohms/sq. 
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Delaney Uniform Service 

79 Grove Street 
Watertown, MA 02472-2887 
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help @> alluniforms.com 

800/332-8406 
617/926-9126 
(Fax: 617/926-9726) 
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Standard Test Method for 

Air Permeability of Textile Fabrics'* 

Tbu standud is i»rad under ibt fixed dcdgsstioo D 737; ibe omiber uDmoliateJy foOovii g (he dsigDAtioB ihe year of 

original adoptioo or. b the esse of reviaoa, (be year of Ua iwhltta. A ourDber is paniKhesei wjrffratP* ^ of laa itapproval. A 
fupttsanpi cpoloa (c) iodicBtei as editorul cbaoae ascc ihe lari irviiian or reapprovBL 



* .1 * • 



1. Scope 

(LT^This test method covers the measurement of the air 
pcpgeabiHty of textile fabrics. 

(L2)This test method appJics to most fabrics indudiDg 
woven fabrics, nonwovec fabrics, air bag fabrics, blankets, 
napped fabrics, knitted fabrics, layered fabrics, and pile 
fabrics. The fabrics may be untreated, beavijy sized, coated, 
resin-treatcd, or otherwise treated. 

1.3 The values stated in SI units are to be regarded as the 
standard. The values stated in inch-pound units may be 
approximalte. 

1.4 This staidard does not fmrport to address all of the 
safety concerns, if any, ossociaxed with Us use. It is the 
responsibility of the user of this standard to establish appro- 
priate safety and health practices and determine the appliec' 
biiity of regulatory limitations prior to use. 

2. Referenced. Documents 

2.1 ASTM Standards: 
D 123 Terminology Relating to Textiles^ 
D 1776 Practice for Conditioning Textiles for Testing^ 
D2904 Practice for Inierlaboratory Testing of a Textile 
Test Method That Produces Normally Distributed 

D2906 Practibe for Siatements on Precision and Bias for 
Textiles^ 

F 778 Methods for Gas Flow Resistance Testing of Rltra- 

tion Media* 
12 ASTM Adjunct: 
TEX-PAC 

Note I — TEX-PaC is a group of prognuns on (loppy disks avaitaUe 
through ASTM Headquanets. 100 Barr Harbor Drive, West Coasbo- 
hocken, FA 19428. 



3. Terminology 

3.1 DefmUions-^Toi definitions of other textile tenns 
used in this test method refer 10 Terminology D 123. 
J 3.2 Dtfmitions of Terms Specific to This Standard: 

3.2.1 air permeability, n— the rate of air. flow passing 
; perpendicularly through a known area under a prescribed air 
, Y ^jssvujdi/rerential between the two surfaces of a material. 
'^nLV ^ix LuDiscussion^Air permeability of fabric at a stated 

, I TUft test method u ooder ibe Junsdicuoo of ASTM Comininde oo 

, Teitila end is the diracl itsponsibility of Suboommittec DU.S9 oo Fabric Tot 
Mcibods, Ccscr^ 

Cunrct edidoa approved Fet 10. 1996. Published April 1996. OiiginaDy 
published u D737-43T. DiscontiQuod Novcmbff 1995 end imaaattd at 
• D 737 - 96. 

^AfUKuaiBook (jf ASTM Standards, Vol 07,01. 
^Afumai Bonk of ASTM Sianda/ks^Vf^ \i.tn, 

* A PC pnigran) on Qoppy disk for Aoalyzans ComminDc D-t3 ifltaUboruory 
data an a««ilaMf torn ASTM Hodquanea For a 3<A-in. diik, nqnctt 
PCN:|2-42904C|8. For a jWia. disk, nqutt PCN: 1 2-42904 MS. 



pressure differentia] between two sudaces of the fabric u 
generally expressei in SI tmits as cmVs/cm* and in ihcli. 
pound units as or ft Vmin/ft^ calculated at' operating com 

tions. ~ 

3.2.2 cross-macxine direction, CD, n— the direction in tfiej 
plane of the febric perpendicular to the .direction of manii. 
facture. 

3.2.2.1 £)zjcujjp/7;i-rThis term is used to refer to Ois 
direction analogous to coursewise or filling direction \i 
knitted or woven i ibrics* respectively. 

3.2.3 fabric, in hvctiles, n — a planar structure consisting of. 
yams or fibers. 

3.2.4 machine iHreaion, MD, n— the direction in ih6^ 
plane of the fabric panHtl to the direction of mantifactur^rv 

3 1 Discussit "n— This term is used to refer to the diitcr* 
tion analogous to 'vaipwise or warp direction in knitted pc- 
woven &briGS» respectively. 

4. Summary of Tet Method 

4. 1 The rate of air flow passing perpendicularly through a ' 
known area of fabric is adjusted to Obtain a prescribed air 
pressure diflcrcntiai between the two fabric surfaces. Ftotd 
this rate of air flav, the air permeability of the fabric is 
detennined. /j. 

5. Signiiicance and Use 

5.1 This test met bod is considered satisfactory for accep-- 
tanoe testing of cocnmercial shipments since current esti- 
mates of be^veen•Llboralory precision are acceptable, and 
this test method is jsed extensively in the trade for accep: 
tance testing. 

5.1.1 In case of a dispute arising from differences in 
reported test results when using this test method for accept 
tance testing of commercial shipments, the purchaser and 
the supplier should c3nduct comparative tests to determine if 
there is a statistical Irias between their laboratories. Compe- 
tent statistical assistince is recommended for the investiga- 
tion of bias. As a minimum, the two parties should take a 
group of test specimttns that are as homogeneous as possible 
and that are from a lot of material of the type in question. 
Test specimens then should be randomly assigned in equal 
numbers to each labDraiory for testing. The average resiJts 
from the two labori .tones should be compared using the 
appropriate statistica: analysis and an acceptable probability 
level chosen by the two parties before testing is begun. If a 
bias is found, either its cause must be found and corrected, or 
the purchaser and ihj supplier must agree to interpret future 
test results with consideration of the koown bias. 

5.2 Air permeahiL' .y is an important factor in the perfor- 
mance of such textiU materials as gas filters, fabrics for air 
bags^ clothing, mosqtiito netting, parachutes, sails, tentage, 
and vacuum cleaners. In filtration, for example, e/Hcieixcy is 
directly related to air ;>ermeabiliiy. Air permeability also can 
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^. ije us«^ to provide an mdication of the breathability of 
'.^teatber-resistani and rainproof fabrics, or of coated fabrics 
'P Ifl geoeral. and lo detect changes during the manu&cturiog 
*. process. • .... 
i-5J Performance specifications, both industrial and mib- 
have been prepared on the basis of air perxneabtUty and 
are used in the pu^hase of fabrics where permeability is of 
'•'iflterest 

. 5.4 Construction factcn and finishing techniques can 
have an appreciable effect upon air permeability by causing a 
chan^ in the length of airflow paths through a fabric Hot 
calendaring can be used to flatten fabric components, thus 
^ucing air permeability. Fabrics with different sui&ce 
textuies on either side can have a different air permeability 
; ^egcxiding upon the direction of air flow, 

' 5.4.1 For woven fabric, yam twjgt also is important A3 
twist increases, the circularity and density of the yam 
ii'crtflses, thus reducing the yam diameter. and the cover 
V - fector and increasing the air peimeabihty. Yam crimp and 
\- w^e influence the shape and ai^ of the interstices between 
^ yams and may permit yams to extend easily. Such yarn 
I extension would open up the £abric, increase the free area, 

• aud increase the air permeability. 

5.4.2 Increasing yam rwisi also may allow the more 
ciiadar, high-densiTy yams to be packed^doscly together in a 

• lightly woven stmctxire with reduced air permeability. For 
example, a worsted gabardine fabric may have lower air 
permeability than a woolen hopsaddng fabric. 

. 6. Apparatus 

6.1 Air Permeability Testing Apparatus^ consisting of the 
bllowing* 

6.1.1 Teir /f«a^ that provides a circular test area of 38 J 

cm^(5.93 in.^) ± 0.3 

Norrc 2^Alt<rnAietatareflsmaybe\ual,sui±as5c3D^(0.75iD.^ 
6.d5 cm' (1.0 in.'), aod 100 cm' (15.5 ia'). 

"'6.1.2 Clamping System to Secure Tat Specmem^ of 
dilTertni thicknesses under a force of at least 50 ± 5 N (1 1 ± 
;* 1 Ibf) to the test head without distoition and minimal edge 
.leakage underneath the test specimeiu 
,^ 6.1.2.) A suitable means to minimize edge leakage Is to 
,use a 55 Type A durorocier hardness polychloroprene 
j[iieoprene) damping ring 20 mm (0.75 in.) wide and 3 mm 
(0.125 in.) thick around the test area above and underneath 
^the test spedmen. 

:NoTE 3— SinoB air leakage may afiloci test toultx, precautiOBC must 
Ibe talxo, espcaally with voy heavy or lofty iahrics. to prevem leakase. 
Ihe ose ofa odgbted nng and rubber on the d^imp suriaces has 
>XQ found to be helpfUL Test Method F 77g describes a seiifs of usable 
claiQpisg ndftpTi^^' to eiiauaate edge leakage. Gaskets should be used 
yhh caution because id some cases, and with repeaxedruse gaskets oaay 
'dclbrm resulting la a smaU chaage in ten area. A weightad hog can bo 
•Used with fabrics, such as knia or those that ivadily ooaform to the test 
.bead. The weighted ring is hot noomioeodcd for lofty or onff fabric. 

6.1.3 Means for drawing a steady flow of air perpendicu- 
!;^riy through the test area and for adjusting the airflow rate 
^t preferably provides pressure differentials of between 100 
ijxid 2500 Fa (lO and 250 mm or 0.4 and 10 in. of water) 
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between the two surfaces of the fabric being tested At a 
minimum, the test appan tus must provide a pressure drop 
of 125 Pa (12.7 mm or 0.5 in. of water) across the spedmen. 

6.1.4 Pressure Gage or Manometer^ connected to the test 
head underneath the test .pedmcn to measure the pressure 
drop across the test speiimen in pascals (millimetres or 
inches) of water with an a x:uracy of ±2 
. 6.1.5 Flowmeter, volumetric counter or measuring aper- 
ture to measure air velocity through the test area in cm*/ 
s/Qw} (ft^/min/ft^) with an accuracy of ±2 %. 

6.1.6 Calibroxion Plaie. or other means, with a known air 
permeability at the pxese.ibed test pressure differential to 
verify the apparatus. 

6.1.7 Means of calcuLi ting and displaying the nequired 
lesulis, such as scales, digital display, aod computer-driven 
systems. 

6.2 Cutting Dies or Tenplaies^ 10 cut specimens having 
dimensions at least equal t ^ the area of the clamping surfaces 
of the test apparatus (Qptinnal). 

7. Sampliog and Test Specimens 

.7.1 ^Lot Sarr^le—As a (ot sample for acceptance testing, 
randomly select the number , of rolls or pieces of fabric 
directed in an appUcabli .material specification or other 
agreement between the puxhaser and the supplier. Consider 
the roUs or pieces of fabric 10 be the primary sampling units. 
In the absence of such an agreement, lake the number of 
fabric rolls or pieces sped)ied.Ln Table 1. • 

> 

NOTB 4 — An adequate sped &cado a or other agraemeDt betweeo the 
purchaser and the supplier reqoirts laldag iato accouot ihe vahabiliry 
between rolls or pieces of l^hh: and between specimens from a svatch 
from a roU or jneoe of fabiic to provide a sampUog plan with a 
aeaamgfui prx>duecr*a nak..c<monier*$ ci^ scAeptahlfe Quaiiiy level 
and Ktnitiflg Quality level. , * . . , 

7.2 Laboratory Jamp/c— For acceptance testing, take a 
swatch extending the widtli of the fabric and approximately I 
m (1 yd) along the lengthwise direction from each roll or 
piece in the lot sample. For rolls of fabric, take a sample that 
will cxdttde febric from he outer wrap of the ToU or the 

* inner wrap around the coie of the roll of fabric 

7.3 Test Specimens— Vtcm each laboratory sampling 
unit, take ten specimen; unless otherwise agreed upon 
between purchaser and :.upplier. Use the cutting die or 
template described in 6.2 or if practical, make air perme- 
ability tests of a textile feLric without cutting. 

7.3.1 Cutting Test Speiimens^^^/htn cutting spedmens, 
cut having dimensions at least eqtial to the area of the 
clamping mechanism. LaKei to maintain spedmen identity. 

7.3. 1 . 1 Take specimens or position test areas represeuiing 
a broad distribution aaos? the length and width, preferably 
along the diagonal of the laboratory sample, and no nearer 
the edge than one tenth its width unless otherwise agreed 
upon between the purchaser and supplier. Emure sped- 

TA8LE 1 Number ol RoUa »r Pima of Fabrio In th» Lot Samptd 
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mens are free of folds, creases, or wrinkles. Avoid getdng oil, 
water, grease, and so forth, on the specixnras when handling. 

8. Conditioning 

8.1 Precondition the specimens by bringing them to 
approximate moisture equilibrium in the standard atmo- 
sphere for preconditioning textiles as specified in Practice 
D 1776. 

8.2 After preconditioning, bring the test specimens xo 
moiiTure equilibrium for testing in the standard atmosphere 
for testing textiles as specified in Practice D 1776 or, if 
applicable, in the specified atmosphere in which the testing is 
to be performed. 

8.3 When it is known that the material to be tested is not 
affected by heat or moisture, preconditioning and condi- 
tioning is not required when agreed-upon in a material 
specification or contract order. 

9. PreparatioD of Test Apparatus ui6 Calibration 

9. 1 Set-up procedures for machines from different manu* 
facturers may vaiy, Prepare and verify calibration of the air 
permeability tester as directed in the man\i£icturer's instruc- 
tions. 

» 9^.2 When using microprocessor automatic data gathering 
systems, set the appropriate parameieis as specified in the 
manu£uturer*s instructions. 
* 9.3 For best results, level the test instrument. 

9.4 Verify calibration for the range and required water 
pressure differential that Is expeaed for the material to be 
tesifid. 

10. Procedure 

10.1 Test the conditioned specimens in the standard 
atmosphere for testing textiles, which is 21 ± 'l'C (70 ± 2T) 
aiul 65 ± 2 % relative humidity, unless otherwise specified in 
a material specification or contract order. 

10.2 Handle the test specimens carefully' to avoid altering 
the natural state of the material. ' 

10.3 Plaoe each test specimen onto the test head of the test 
instrument, and perform the test as specified in the manu- 
facturers operating instructions. 

10.3.1 Place coated test 'Specimens with the coaicd aide 
down (towards low pressure side) to minimize edge leakage. 

10.4 Make tests at the water pressure differentia] specified 
in a material specification or contract order. In the absence 
of a material specification or conizact order, use a water 
pressure dificTcmial of 125 Pa (12.7 mm or 0.5 in..of water). 

10.5 Read and record the individual test results in SI units 
05 cm Vs/cm^ and in inch-potmd tmits as ft'/ttun/ft^ rounded 
to three significant digits. 

10.5.1 For special applications, the total edge leakage 
underneath and through the test specimen may be measured 
in a separate test, with the test specimen covered by an 
airtight cover, and subtracted from the original test result to 
obtain the effective air permeabiiity. 

10.6 Remove the tested specimen and continue as di- 
rected in 10.3 through 10.5 until ten specimens have been 
tested for each laboratory sampling unit 

10.6.1 When a 95 % confidence level for results has been 
agreed upon in a material specification or contiaa order, 
fewer lest specimens may be sufficient In any event, the 



number of tests should be at leist four. 

11. Calculation 

11.1 Air Permeability, Individual 5>ccimenj--Calculaie 
the air permeability of indivi>iual specimens tising values 
read directly from the test in!inmient in SI units as cm^/ 
3/cm^ and in inch-pound uni s as ftVmin/ft*, rounded to 
three significant digits. When calculating air permeability, 
results, foUow the manu£actun;r*s instructions as applicable. 

NoTB 5— For air pcnncalnUty rai to ob&inad 600 m (2000 ft) above 
sra level omection foctoxt may be (SQuired. 

11.2 Air Permeability, ^verige— Calculate the average air 
permeability for each laboratory sampling unit and for the 
lot, 

11.3 Standard De»XQXion, Cc efficient of Variatian^Olai: 
late when requested. 

1 i .4 Computer-Processed Z>. iffl— When data are auiomat- 
i^y computer-processed, calculations are generally cod> 
tain&d in the associated software. It is recommended that 
computer-processed data be verified against known property 
values and its software describe ;jd in the report. 

12. Report 

12.1 Report tiiat the air pemeability was determined in 
accordance with Test Method D 737. Describe the material 
or product sampled and the method of sampling us e d. ' 

12.2 Report the following information for each laboratory 
sampling unit and for the loi as applicable to a material 
specification or contract order: 

12.2. 1 Air permeability. . 

12.2.2 When calculated, tlie standard deviation or the 
coefficient of variation. 

12.2.3 Pressure differential lietween the fabric sur&oes. 

12.2.4 For computer-proce&«d data, identify the program 
(software) used^ . 

12.2.5 Manufacturer and msdel of test instnmaent 

12.2.6 Any modification of his test method or equipment 
including changing or adding {askets. , 

13. PredsioD and Bias 
13.1. Summary— In compaiing two averages, the diffef"*; 

ences should-noi exceed the siji^o-operator precision values • 
shown in Table 2 for the rcspcrtivc number of tests, and for ;^ 
fiibrics having averages similar to those shown in Table 3, M'^- 
95 out of 100 when all -he observations are taken by^ 
the same well-trained operator using the same piece 
equipment and specimens ranilomly drawn from the sample 
of fabrics. Larger differences ire likdy to occur under ^. 
other circumstances. 

13.2 Woyen Fabrics. Inte^laboraiory Test Daia^ 
inierlaboratory test was run in 1994 through 1995 in wbicfi 
randomly drawn samples of three £atmcs were tested in < " 
of eight laboratories. Two opejaiors in each laboratory ea^ 
tested eight specimens of each fabric using this test roetbod 
- Four of the eight specimens were tested on one day, and f'"' 
spedmeos were tested on a second day. Analysis of the < 
was conducted using Practices D 2904 and D 2906 and [ 
adjunct Tex-Pac: The componiints oif variance for air pcnift 
ability expressed as standard di^natioos were calctdated to - 
the values listed in Table 3. The three woven fabric ^ 
were: 
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il^-^4as, PUio Weave, OxfonL Spua Yam 
' k-^IWXH, Plaia Weave. Spua YtfOS 
7-;5/38305, Raia Weave, ConiiDUOUft Hluncat Yams 

^nwoven Fabrics, Jmerlaboratary Test Daia — An 
ory test was run in 1994 in which randomly 
QPl« of eight fabrics were tested in each partid- 
/. Two operatois in each laboratory each 
Dens of e8ch fabric using this test method, 
t specimens were tested on one day and four 
tested on a second day. Analysis of the data 
using Practices D 2904 and D 2906 and the 
^?c, The componenu of variance for air perme* 
^^.oven fabrics expressed as standard deviations 
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were calculated lo be the "^ues listed in Table 3. The eight 
abric types and number o - participating laboiatorics as 
follows: 

Koovovcs MoioUi hhimbaorPBxiidottiiagUboffaioricB 

Dry-Laid 
MdiMowD 

Ilaa>Bosded 
Spun-Bo m tod 
Tbcrmal 

Wct-Loid 

13.4 Frecision-^ToT thi components of variance reported 
in Table 3, two averages nf observed values should be con- 
sidered significantly differ »it at the 9S % probability level if 
the diffcicnce equals or oiccedis the critical difFeienccs lisied 
in Table 2. There were siiffidcni differences related to the 
fabric type and structure 'o warrant listing the components 
of variance and the criti-al differences separately. Conse- . 
qucntly, no muIti-Eabric o)caparisons were made. 

Uaui 6~Tbe tabulated vB)ues of (he critical difKmees should be 
coflsidexed to be a z^nttH :tatemeni, paiticularly with respea to 
betwcaJaboratoiy pfedaoD. Before a meaningful aatemcnt on be 
made flboul two speafic labov itories, the fimoust of statistical if 
any, beiewaen then mutt be auUishfid with each comparisoa beina 
od meat data obtained en specimens takra from a lot of fabric to 
the type beina evahiated ao as ' 0 be as nearly homogeneous as pooble, 
and then luuioxnly anigned it equnl numbers to each of the laboiato- 
ries. 

Horc 7— Since ihe inialakmtoiy test for resm-bondod nonwoven 
&biie included only two lahoritoYies and the spun-bonded osd then&al 
ooowova labrics included oslr labontonn, csamates ofboween 
labomtoiy pxedson may be dt 3cr imderestimflted or g vcrtsiUnaied lo a 
conadersble extent and tboulc be used with spocisl caution. 

13.5 Jw— The value of air permeability only can be 
defined in terms of a lest Eiethod. Within this limitation, this 
test method has no known bias. 
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